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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely transfer very small elements 
arranged on a substrate to another substrate with accuracy. 
SOLUTION: The elements arranged on a first substrate and buried in an 
insulating material are selectively transferred to a second substrate. The 

elements and insulating material are simultaneously peeled from the first # 
substrate by laser ablation by projecting laser light upon the elements and 
material from the rear surface side of the first substrate. In order to 
reinforce the elements and insulating material transferred to the second 
substrate, a resin layer is formed to cover the elements and material. 
After transfer, the first substrate is reutilized by removing residues by 
ashing the surface of the substrate with oxygen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The imprint method of the element characterized by irradiating a laser beam from the rear-face side of the 
1st substrate, and exfoliating the above-mentioned element and insulating material by both laser ablation in the imprint 
method of the element which imprints alternatively the element which was arranged on the 1st substrate and embedded 
to the insulating matter on the 2nd substrate. 

[Claim 2] The imprint method of the element characterized by covering the element and the insulating matter which 
were imprinted on the 2nd substrate in the imprint method of the element which imprints alternatively the element 
which was arranged on the 1st substrate and embedded to the insulating matter on the 2nd substrate, and forming a 
resin layer. 

[Claim 3] The above-mentioned resin layer is the imprint method of the element according to claim 2 characterized by 
forming by coating an adhesives layer. 

[Claim 4] The above-mentioned resin layer is the imprint method of the element according to claim 2 characterized by 
forming by sticking a resin film. 

[Claim 5] The imprint method of the element which carries out oxygen ashing of the 1st substrate front face after an 
imprint, and is characterized by removing a residue in the imprint method of the element which imprints alternatively 
the element which was arranged on the 1st substrate and embedded to the insulating matter on the 2nd substrate. 
[Claim 6] In the array method of the element which carries out the rearrangement of two or more elements arranged on 
the first substrate on the second substrate The process which hardens the aforementioned element held on the first 
substrate of the above by the resin, and the process which carries out the dicing of the aforementioned resin and is 
separated for every element, The first imprint process which the element hardened by the aforementioned resin so that 
it may be in the state where it estranged from the state where the aforementioned element was arranged on the first 
substrate of the above is imprinted [ process ], and makes this element hold to the member for maintenance 
temporarily, It has the second imprint process which estranges further the aforementioned element held temporarily 
[ aforementioned ] at the member for maintenance, and imprints it on the second substrate of the above, the above- 
mentioned first imprint process The imprint method of the element characterized by irradiating a laser beam from the 
rear-face side of the first substrate of the above, and exfoliating the above-mentioned element and a resin by both laser 
ablation. 

[Claim 7] The array method of the element according to claim 6 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 

[Claim 8] The aforementioned element is the array method of the element according to claim 6 characterized by being 
the semiconductor device which used the nitride semiconductor. 

[Claim 9] The aforementioned element is the array method of the element according to claim 6 characterized by being 
the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 10] In the array method of the element which carries out the rearrangement of two or more elements arranged 
on the first substrate on the second substrate The process which hardens the aforementioned element held on the first 
substrate of the above by the resin, and the process which carries out the dicing of the aforementioned resin and is 
separated for every element, The first imprint process which the element hardened by the aforementioned resin so that 
it may be in the state where it estranged from the state where the aforementioned element was arranged on the first 
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substrate of the above is imprinted [ process ], and makes this element hold to the member for maintenance 
temporarily, The array method of the element characterized by having the second imprint process which estranges 
further the aforementioned element held temporarily [ aforementioned ] at the member for maintenance, and imprints it 
on the second substrate of the above, covering the element and resin which were imprinted by the above-mentioned 
first imprint process on the attachment component temporarily, and forming a resin layer. 

[Claim 1 1] The array method of the element according to claim 10 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 
[Claim 12] The aforementioned element is the array method of the element according to claim 10 characterized by 
being the semiconductor device which used the nitride semiconductor. 

[Claim 13] The aforementioned element is the array method of the element according to claim 10 characterized by 
being the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 14] In the array method of the element which carries out the rearrangement of two or more elements arranged 
on the first substrate on the second substrate The process which hardens the aforementioned element held on the first 
substrate of the above by the resin, and the process which carries out the dicing of the aforementioned resin and is 
separated for every element, The first imprint process which the element hardened by the aforementioned resin so that 
it may be in the state where it estranged from the state where the aforementioned element was arranged on the first 
substrate of the above is imprinted [ process ], and makes this element hold to the member for maintenance 
temporarily, The imprint method of the element characterized by having the second imprint process which estranges 
further the aforementioned element held temporarily [ aforementioned ] at the member for maintenance, and imprints it 
on the second substrate of the above, carrying out oxygen ashing of the front face of the first substrate after the first 
imprint process, and removing the organic substance which remains. 

[Claim 15] The array method of the element according to claim 14 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 
[Claim 16] The aforementioned element is the array method of the element according to claim 14 characterized by 
being the semiconductor device which used the nitride semiconductor. 

[Claim 17] The aforementioned element is the array method of the element according to claim 14 characterized by 
being the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 18] In the manufacture method of the image display equipment which has arranged the light emitting device in 
the shape of a matrix The process which hardens the aforementioned light emitting device held on the first substrate of 
the above by the resin, and the process which carries out the dicing of the aforementioned resin and is separated for 
every light emitting device, The first imprint process which the light emitting device hardened by the aforementioned 
resin so that it may be in the state where it estranged from the state where the aforementioned light emitting device was 
arranged on the first substrate of the above is imprinted [ process ], and makes this light emitting device hold to the 
member for maintenance temporarily, It has the second imprint process which estranges further the aforementioned 
light emitting device held temporarily [ aforementioned ] at the member for maintenance, and is imprinted on the 
second substrate of the above, the above-mentioned first imprint process The manufacture method of the image display 
equipment characterized by irradiating a laser beam from the rear- face side of the first substrate of the above, and 
exfoliating simultaneously the above-mentioned light emitting device and a resin by laser ablation. 
[Claim 19] In the manufacture method of the image display equipment which has arranged the light emitting device in 
the shape of a matrix The process which hardens the aforementioned light emitting device held on the first substrate of 
the above by the resin, and the process which carries out the dicing of the aforementioned resin and is separated for 
every light emitting device, The first imprint process which the light emitting device hardened by the aforementioned 
resin so that it may be in the state where it estranged from the state where the aforementioned light emitting device was 
arranged on the first substrate of the above is imprinted [ process ], and makes this light emitting device hold to the 
member for maintenance temporarily, The manufacture method of the image display equipment characterized by 
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having the second imprint process which estranges further the aforementioned light emitting device held temporarily 
[ aforementioned ] at the member for maintenance, and is imprinted on the second substrate of the above, covering the 
light emitting device and resin which were imprinted by the above-mentioned first imprint process on the member for 
maintenance temporarily, and forming a resin layer. 

[Claim 20] In the manufacture method of the image display equipment which has arranged the light emitting device in 
the shape of a matrix The process which hardens the aforementioned light emitting device held on the first substrate of 
the above by the resin, and the process which carries out the dicing of the aforementioned resin and is separated for 
every light emitting device, The first imprint process which the light emitting device hardened by the aforementioned 
resin so that it may be in the state where it estranged from the state where the aforementioned light emitting device was 
arranged on the first substrate of the above is imprinted [ process ], and makes this light emitting device hold to the 
member for maintenance temporarily, The manufacture method of the image display equipment characterized by 
having the second imprint process which estranges further the aforementioned light emitting device held temporarily 
[ aforementioned ] at the member for maintenance, and is imprinted on the second substrate of the above, carrying out 
oxygen ashing of the front face of the first substrate after the first imprint process, and removing the organic substance 
which remains. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the array method of the element which 
imprints more further the element by which applied this imprint method and micro processing was carried out to a latus 
field, and the manufacture method of image display equipment about the imprint method of the element which imprints 
elements, such as a semiconductor light emitting device. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape of a matrix and finishing setting up 
to image display equipment, forming a direct element on a substrate like a liquid crystal display (LCD:Liquid Crystal 
Display) or a plasma display panel (PDP:Plasma Display Panel), or arranging the Light Emitting Diode package of a 
simple substance like a light emitting diode display (Light Emitting Diode display) conventionally, is performed. For 
example, in the image display equipment like LCD and PDP, since isolation is not made, it is usually performed from 
the beginning of a manufacture process that each element vacates only the pixel pitch of the image display equipment, 
and forms an interval. 

[0003] On the other hand, in the Light Emitting Diode display, a Light Emitting Diode chip is taken out after dicing, it 
connects with an external electrode by bump connection by wire bond or the flip chip individually, and being package- 
ized is performed. In this case, although arranged by the pixel pitch as image display equipment in front of package- 
izing or in the back, this pixel pitch is made unrelated to the pitch of the element at the time of element formation. 
[0004] Since Light Emitting Diode (light emitting diode) which is a light emitting device is expensive, it can do the 
image display equipment using Light Emitting Diode in a low cost by manufacturing much Light Emitting Diode chips 
from one wafer. That is, the thing of about 300-micrometer angle is conventionally made the Light Emitting Diode 
chip of dozens of micrometer angle for a Light Emitting Diode chip size, and if it is connected and image display 
equipment is manufactured, the price of image display equipment can be lowered. 

[0005] then, each element - a degree of integration - technology, such as the thin film replica method which' form 
highly, and it is made to move, making a latus field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big display, such as image-display equipment, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878,A, is 
known In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and an elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of the interval and position of each element, after imprinting an element to an elasticity substrate with 
adhesives. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-142878,A, the whole imprint of the TFT which constitutes the liquid crystal display 
section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted from the 2nd 
substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] When manufacturing image display equipment with the above imprint 
technology, only the element used as the candidate for an imprint needs to be imprinted alternatively and certainly. 
Moreover, an efficient imprint and an accurate imprint are also required. For example, although the imprint 
(movement, pickup) of an element is usually performed by the vacuum adsorption head, the static electricity adsorption 
head, etc., when an element becomes minute, there is a problem that it cannot take up, by adsorption. Moreover, there 
is also a problem of the loading precision (the so-called position gap) of an element. Moreover, if the portion 
imprinted, for example in the case of an imprint curves, it is indispensable for there to be a possibility that a crack may 
go into an electrode and to secure intensity. Furthermore, the residue has adhered to the front face and the substrate 
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used in the case of an imprint becomes an obstacle at the time of being repeat use. Silicon on sapphire etc. is used for 
the substrate and it is expected recycling. 

[0007] this invention aims at offering the array method of an element, and the manufacture method of image display 
equipment further for the purpose of offering the imprint method of the element which it is proposed to meet this 
demand, and only the element set as the imprint object of the elements on a substrate can be imprinted certainly, and 
can imprint an element with an efficiently and sufficient precision. 

[0008] Moreover, this invention aims at offering the array method of an element, and the manufacture method of image 
display equipment further for the purpose of offering the imprint method of the element which can secure the intensity 
of the portion used as the candidate for an imprint. 

[0009] Furthermore, this invention aims at offering the array method of an element, and the manufacture method of 
image display equipment for the purpose of offering the imprint method of the element which can repeat and use a 
substrate. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the imprint method of the element 
which imprints alternatively the element which was arranged on the 1st substrate and embedded to the insulating 
matter on the 2nd substrate, the imprint method (1st invention) of the element of this invention irradiates a laser beam 
from the rear- face side of the 1st substrate, and is characterized by exfoliating the above-mentioned element and 
insulating material from the 1st substrate by both laser ablation. 

[001 1] If a laser beam is irradiated from the rear- face side of the 1st substrate, laser ablation will happen by the 
interface of an element and the 1st substrate, and the insulating matter, and it will exfoliate from the 1st substrate. By 
using this for an imprint, only the element used as the candidate for an imprint is alternatively imprinted on the 2nd 
substrate. At this time, the area of ablation is controlled by irradiation area of laser, and it can respond also to a minute 
element. Moreover, since the element is stuck to the imprint substrate (the 2nd substrate) by adhesion (or adhesion) in 
the case of an imprint, the loading precision at the time of an imprint will become good, and a position gap will not 
occur. 

[0012] Moreover, the imprint method (2nd invention) of the element of this invention is characterized by covering the 
element and the insulating matter which were imprinted on the 2nd substrate, and forming a resin layer in the imprint 
method of the element which imprints alternatively the element which was arranged on the 1st substrate and embedded 
to the insulating matter on the 2nd substrate. By forming the above-mentioned resin layer, the intensity of the portion 
for an imprint containing an element is secured, for example, generating of the crack in an electrode etc. is suppressed. 
[0013] Furthermore, in the imprint method of the element which imprints alternatively the element which was arranged 
on the 1st substrate and embedded to the insulating matter on the 2nd substrate, the element imprint method (3rd 
invention) of this invention carries out oxygen ashing of the 1st substrate front face after an imprint, and is 
characterized by removing a residue. By carrying out oxygen ashing of the substrate front face after an imprint, the 
residue which remains on a front face is removed and it becomes possible to repeat and use a substrate. 
[0014] In the array method of the element which, on the other hand, carries out the rearrangement of two or more 
elements with which the array method of the element of this invention was arranged on the first substrate on the second 
substrate The process which hardens the aforementioned element held on the first substrate of the above by the resin, 
and the process which carries out the dicing of the aforementioned resin and is separated for every element, The first 
imprint process which the element hardened by the aforementioned resin so that it may be in the state where it 
estranged from the state where the aforementioned element was arranged on the first substrate of the above is 
imprinted [ process ], and makes this element hold to the member for maintenance temporarily, It has the second 
imprint process which estranges further the aforementioned element held temporarily [ aforementioned ] at the member 
for maintenance, and imprints it on the second substrate of the above, the above-mentioned first imprint process A 
laser beam is irradiated from the rear-face side of the first substrate of the above, and it is characterized by exfoliating 
the above-mentioned element and a resin by both laser ablation. Moreover, it is characterized by covering the element 
and resin which were imprinted by the above-mentioned first imprint process on the member for maintenance 
temporarily, and forming a resin layer. Furthermore, it is characterized by carrying out oxygen ashing of the front face 
of the first substrate after the first imprint process, and removing the organic substance which remains. In the above- 
mentioned method, since the imprint of an element is ensured [ efficiently and ] as it is in the advantage of each above- 
mentioned imprint method, the expansion imprint which enlarges distance between elements can be carried out 
smoothly. 

[0015] Furthermore, the manufacture method of the image display equipment of this invention In the manufacture 
method of the image display equipment which has arranged the light emitting device in the shape of a matrix The 
process which hardens the aforementioned light emitting device held on the first substrate of the above by the resin, 
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and the process which carries out the dicing of the aforementioned resin and is separated for every light emitting 
device, The first imprint process which the light emitting device hardened by the aforementioned resin so that it may 
be in the state where it estranged from the state where the aforementioned light emitting device was arranged on the 
first substrate of the above is imprinted [ process ], and makes this light emitting device hold to the member for 
maintenance temporarily, It has the second imprint process which estranges further the aforementioned light emitting 
device held temporarily [ aforementioned ] at the member for maintenance, and is imprinted on the second substrate of 
the above, the above-mentioned first imprint process A laser beam is irradiated from the rear-face side of the first 
substrate of the above, and it is characterized by exfoliating simultaneously the above-mentioned light emitting device 
and a resin by laser ablation. Moreover, it is characterized by covering the light emitting device and resin which were 
imprinted by the above-mentioned first imprint process on the member for maintenance temporarily, and forming a 
resin layer. Furthermore, it is characterized by carrying out oxygen ashing of the front face of the first substrate after 
the first imprint process, and removing the organic substance which remains. 

[0016] According to the manufacture method of the above-mentioned image display equipment, by the above- 
mentioned imprint method and the array method, a light emitting device is arranged in the shape of a matrix, and an 
image display portion is constituted. Therefore, it is made high, dense state, i.e., degree of integration, and the light 
emitting device created by performing micro processing can be estranged efficiently, and can be rearranged, and 
productivity is improved sharply. 
[0017] 

[Embodiments of the Invention] Hereafter, the imprint method of the element which applied this invention, the array 
method, and the manufacture method of image display equipment are explained in detail, referring to a drawing. First, 
the imprint method of a basic element is explained. 

[0018] In this invention, the element embedded at the insulating matter, for example, a resin, serves as a candidate for 
an imprint. For example, as shown in drawin g 1 , an element 2 is formed on the base substrate 1 which consists of 
sapphire etc., this is covered with the insulating matter 3, such as a polyimide, and it considers as the state where the 
element 2 was embedded into the insulating matter 3. While the electrode pattern 4 is formed and the end section is 
electrically connected with an element 2, let the other end be the pad section for connection with an external circuit at 
each element 2. 

[0019] Here, if it can apply to arbitrary elements as an element 2 and illustrates, a light-emitting-device, liquid crystal 
controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film diode element, resistance- 
element, switching element, minute magnetic-cell, and microoptics element etc. can be mentioned. Thus, the imprint 
substrate 5 is piled up on the base substrate 1 in which the element 2 was formed in the state where it was embedded to 
the insulating matter 3, and an imprint process is performed. 

[0020] The polyimide layer 6 used as imprint material is formed in the front face of this imprint substrate 5, and this is 
stuck on the base substrate 1 through adhesives 7. In this state, as shown in drawing 2 , a laser beam is irradiated from 
the rear-face side of the base substrate 1. Then, an element 2 and the insulating matter 3 exfoliate from the base 
substrate 1 simultaneously by the so-called laser ablation. 

[0021] Laser ablation is the method of exfoliating using the rapid increase in volume of the matter which absorbed the 
laser beam. Generally, ultraviolet absorption-of-light efficiency of a polymeric material is high, and causing ablation 
efficiently is known for irradiating ultraviolet-rays laser. Laser ablation is possible also for the resin used as insulating 
matter. Moreover, for example, when it is the semiconductor device which an element 2 turns into from nitride 
semiconductors, such as GaN system material, by irradiation of the above-mentioned laser beam, the nitrogen 
contained in GaN system material by the interface of an element 2 and the base substrate 1 gasifies, and an element 2 is 
separated from the base substrate 1 . 

[0022] If the base substrate 1 is removed, the above-mentioned element 2 will be imprinted on the imprint substrate 5 
still in the state in the state where it was embedded to the insulating matter 3. The technology which exfoliates from the 
base substrate 1 by laser ablation simultaneously, and imprints the above-mentioned element 2 and the insulating 
matter 3 to the imprint substrate 5 is the imprint method of invention of the 1 st of this application. 
[0023] After imprinting an element 2 by the above, as shown in drawing 3 , the front face of an element 2 and the 
insulating matter 3 is worn, and the resin layer 8 is formed. The resin layer 8 expands the imprint layer thickness by 
which the element 2 was embedded to the insulating matter 3, and plays roles, such as prevention of the electrode crack 
by the curve of the imprint layer concerned etc., while it carries out the coat of the rear face of an element 2 and 
prevents defluxion of an element 2. You may form the above-mentioned resin layer 8 by forming by coating adhesives 
or sticking a resin film. The technology of reinforcing an imprint layer by formation of this resin layer 8 is the imprint 
method of invention of the 2nd of this application. 

[0024] After imprinting an element 2 on the imprint substrate 5 as mentioned above still in the state in the state where 
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it was embedded to the insulating matter 3, as shown in drawing 4 , the dicing of the imprinted imprint layer (the 
insulating matter 3, the polyimide layer 6, adhesives 7, resin layer 8) is carried out, and it is divided every element 2. 
The technique is [ that what is necessary is just to perform dicing by the method with a blade, the method by laser, 
etc. ] arbitrary. 

[0025] Finally, as shown in drawing 5 , the upper and lower sides are reversed and only the element 2 which serves as 
a candidate for an imprint on the receptacle substrate 9 is imprinted. On the occasion of an imprint, adhesives layer 9a 
is formed on the receptacle substrate 9, and it sticks so that the resin layer 8 may touch on this. And a laser beam is 
irradiated from the rear- face side of the imprint substrate 5, ablation of the polyimide layer 6 which is imprint material 
is carried out, and it exfoliates from the imprint substrate 5. If the imprint substrate 5 is removed, an element 2 will 
receive alternatively and will be imprinted on a substrate 9. 

[0026] By the way, the base substrate 1 and the imprint substrate 5 after the above-mentioned imprint consist of 
sapphire etc., and since they are expensive, it is desirable [ the substrate ] to use it repeatedly by recycling. However, 
the residue of laser ablation and the residue of dicing remain on these substrates, and it is difficult for it to reuse as it is. 
The above-mentioned residue is the so-called soot, and needs to remove this effectively. Then, in invention of the 3rd 
of this application, this soot is removed using oxygen ashing. 

[0027] Oxygen ashing is **(ed) to oxygen plasma, is technology which ashes soot by the powerful oxidation and 
carries out decomposition removal, and becomes possible [ that this defecates and reuses silicon on sapphire ]. Usually, 
by this oxygen ashing, although most is removable, some residue may remain a residue. In this case, much more 
cleaning can be attained by wiping off using alcohol. 

[0028] The above-mentioned imprint method is applicable to the array method of the element by the 2 stage expansion 
replica method, and the manufacture method of image display equipment. Hereafter, the array method of the element 
by this 2 stage expansion replica method and the manufacture method of image display equipment are explained. 
[0029] Two steps of expansion imprints which imprint to the member for maintenance temporarily so that it may be in 
the state estranged the element which the array method of the element of this example and the manufacture method of 
image-display equipment had high integration, and was created on the first substrate rather than the state where of the 
element was arranged on the first substrate, estrange further the aforementioned element subsequently to the member 
for maintenance held temporarily, and imprint it on the second substrate perform. In addition, although the imprint is 
made into two stages in this example, also let imprints be three stages and a multi-stage story beyond it according to 
the degree of expansion which estranges and arranges an element. 

[0030] Drawi ng 6 is drawing showing the fundamental process of a 2 stage expansion replica method, respectively. 
First, an element 12 like a light emitting device is densely formed on the first substrate 10 shown in (a) of drawing 6 . 
By forming an element densely, the number of the elements generated by per each substrate can be made [ many ], and 
product cost can be lowered. The first substrate 10 may arrange what could form each element 12 directly on the first 
substrate 10, and was formed on other substrates, although for example, a semiconductor wafer, a glass substrate, a 
quartz-glass substrate, silicon on sapphire, a plastic plate, etc. are substrates in which element formation is possible 
variously. 

[0031] The resin 13 of the circumference of an element is covered with this state every element 12. An electrode pad is 
made easy to form and covering of the resin 13 of the circumference of an element is formed for making the handling 
by the imprint process easy etc. Next, as shown in (b) of drawin g 6 , each element 12 hardened by the resin 13 from the 
first substrate 10 is imprinted by the member 1 1 for maintenance temporarily which is shown by the drawing 
destructive line, and each element 12 is held on the member 1 1 for maintenance temporarily [ this ]. The element 12 
which adjoins here is estranged and is allotted in the shape of a matrix like illustration. That is, although an element 12 
is imprinted so that between elements may be extended also in the x directions, respectively, it imprints so that between 
elements may be extended also in the direction perpendicular to x directions of y, respectively. Especially the distance 
estranged at this time is not limited, but can be made into the distance which took into consideration resin section 
formation at a consecutive process, and formation of an electrode pad as an example. When it imprints from the first 
substrate 10 on the member 1 1 for maintenance temporarily, all the elements on the first substrate 10 can be estranged 
and imprinted. In this case, the size of the member 1 1 for maintenance should just be more than the size that multiplied 
by the distance estranged in the number of the elements 12 allotted in the shape of a matrix (x directions and the 
direction of y respectively) temporarily. Moreover, some elements on the first substrate 10 are able to estrange and 
imprint on the member 1 1 for maintenance temporarily. Although the imprint method of this invention is applied to the 
above-mentioned first imprint process, it is explained in full detail behind. 

[0032] As shown in (c) of drawing 6 after such a first imprint process, since the element 12 which exists on the 
member 1 1 for maintenance temporarily is estranged, formation of an electrode pad is performed every element 12. 
Since formation of an electrode pad is performed after the second imprint process which final wiring follows so that it 



Page 5 of 10 



may mention later, it is formed in comparatively oversized size so that poor wiring may not arise in that case. In 
addition, the electrode pad is not illustrated to (c) of drawing 6 . The resin formation chip 14 is formed by forming an 
electrode pad in each element 12 hardened by the resin 13. On a flat surface, although an element 12 is located in the 
center of abbreviation of the resin formation chip 14, it may exist in the position which inclined toward the one side 
and angle side. 

[0033] Next, as shown in (d) of drawing 6 , the second imprint process is performed. At this second imprint process, it 
imprints on the second substrate 15 so that the element 12 allotted in the shape of a matrix on the member 1 1 for 
maintenance temporarily may estrange further the whole resin formation chip 14. 

[0034] Also in the second imprint process, the adjoining element 12 is estranged the whole resin formation chip 14, 
and is allotted in the shape of a matrix like illustration. That is, although an element 12 is imprinted so that between 
elements may be extended also in the x directions, respectively, it imprints so that between elements may be extended 
also in the direction perpendicular to x directions of y, respectively. Supposing the position of an element where the 
second imprint process has therefore been arranged is a position corresponding to the pixel of final products, such as 
image display equipment, the abbreviation integral multiple of the pitch between the original elements 12 will serve as 
a pitch of the element 12 arranged by the second imprint process. When the dilation ratio of the estranged pitch in the 
member 1 1 for maintenance is set to n from the first substrate 10 here temporarily and the dilation ratio of the 
estranged pitch in the second substrate 15 is set to m from the member 1 1 for maintenance temporarily, the value E of 
an abbreviation integral multiple is expressed with E=nxm. dilation ratios n and m — respectively — an integer — you 
may be - an integer -- not but - ** — E becomes an integer -- combining (it being m= 5 at n= 2.4) -- it is - ****ing . 
[0035] Wiring is performed to each element 12 estranged the whole resin formation chip 14 on the second substrate 15. 
Wiring while stopping a faulty connection as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light emitting diode, an element 12 includes a 
selection-signal line, a voltage line, wiring of an orientation electrode layer etc., etc. including wiring to p electrode 
and n electrode, as for the case of a liquid crystal controlling element. 

[0036] the space estranged after the first imprint in the 2 stage expansion replica method shown in drawing 6 — using - 
formation of an electrode pad etc. » it can carry out — the [ and ] — although wiring is performed after 2 imprints, 
wiring while stopping a faulty connection as much as possible using the electrode pad formed previously is made 
Therefore, the yield of image display equipment can be raised. Moreover, in the 2 stage expansion replica method of 
this example, the processes which estrange the distance between elements are two processes, it is performing the 
expansion imprint of two or more processes which estranges the distance between such elements, and the number of 
times of an imprint will become fewer in practice. Namely, for example, the dilation ratio of the estranged pitch in the 
members 1 1 and 1 la for maintenance is set to 2 (n= 2) from the first substrate 10 and 10a here temporarily. In the time 
of imprinting in the range temporarily expanded by the imprint once, when the dilation ratio of the estranged pitch in 
the second substrate 15 was set to 2 (m= 2) from the members 1 1 and 1 la for maintenance temporarily Although the 
need that the last dilation ratio performs alignment of 16 imprints of the square, i.e., the first substrate, 16 times by 2x4 
times 2 arises The number of times of alignment can be managed only with a total of 8 times added simply [ the square 
of the dilation ratio 2 in 4 times and the second imprint process of the square of the dilation ratio 2 in the first imprint 
process ] 4 times with the 2 stage expansion replica method of this example. That is, only 2nm time can surely reduce 
the number of times of an imprint from it being 2(n+m) =n2+2 nm+m2, when meaning the same imprint scale factor. 
Therefore, a manufacturing process also serves as saving of time or cost by the number of times, especially it becomes 
useful when a dilation ratio is large. 

[0037] In addition, in the 2 stage expansion replica method shown in drawing 6 , although the element 12 is made into 
the light emitting device, you may be the element which was not limited to this but was chosen from the other element, 
for example, liquid crystal controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film 
diode element, resistance-element, switching element, minute magnetic-cell, and microoptics element or its portion, 
such combination, etc. 

[0038] In the above-mentioned imprint process, although a light emitting device is dealt with as a resin formation chip 
and it imprints from the substrate for maintenance, and the member for momentary maintenance from on the first 
substrate temporarily at the second substrate, respectively, this resin formation chip is explained with reference to 
drawing 7 and drawing 8 . The resin formation chip 20 is a briquette by the resin 22 about the surroundings of the 
element 21 estranged and arranged, and when imprinting an element 21 from on the first substrate temporarily from the 
member for momentary maintenance to the substrate for maintenance, and the second substrate, it can use such a resin 
formation chip 20. As for the resin formation chip 20, the main field is made into the shape of an abbreviation square 
on abbreviation monotonous. The configuration of this resin formation chip 20 is a configuration which hardened the 
resin 22 and was formed, and after specifically applying a non-hardened resin to the whole surface so that each element 
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21 may be included, and hardening this, it is the configuration acquired by cutting a marginal portion by dicing etc. 
[0039] The electrode pads 23 and 24 are formed in a front- face [ of the abbreviation plate-like resin 22 ], and rear- face 
side, respectively. Formation of these electrode pads 23 and 24 forms conductive layers, such as a metal layer used as 
the material of the electrode pads 23 and 24, and a polycrystal silicon layer, in the whole surface, and it is formed by 
carrying out patterning to a necessary electrode configuration with photo lithography technology. These electrode pads 
23 and 24 are formed so that it may connect with p electrode and n electrode of an element 21 which are a light 
emitting device, respectively, and a beer hall etc. is formed in a resin 22 when required. 

[0040] Although the electrode pads 23 and 24 are formed in the front-face [ of the resin formation chip 20 ], and rear- 
face side here, respectively, it is also possible to form both electrode pads in one field, for example, since there are the 
source, the gate, and three electrodes of a drain, by the case of TFT, you may form an electrode pad three or more than 
it. The position of the electrode pads 23 and 24 has shifted on a plate for making it not lap, even if it takes contact from 
the bottom at the time of final wiring formation. The configuration of the electrode pads 23 and 24 is not limited to a 
square, either, but is good also as other configurations. 

[0041] Handling becomes easy, in being able to extend the electrode pads 23 and 24 to a latus field compared with an 
element 21 and advancing an imprint at the following second imprint process with an adsorption fixture, while the 
surroundings of an element 21 are covered with a resin 22 and can form the electrode pads 23 and 24 with a sufficient 
precision by flattening with constituting such a resin formation chip 20. Since it is carried out after the second imprint 
process which final wiring follows so that it may mention later, poor wiring is beforehand prevented by performing 
wiring using the electrode pads 23 and 24 of comparatively oversized size. 

[0042] Next, the structure of the light emitting device as an example of the element used for drawing 9 with the 2 stage 
expansion replica method of this example is shown, (a) of drawing 9 is an element cross section, and (b) of drawin g 9 
is a plan. This light emitting device is the light emitting diode of a GaN system, for example, is an element by which a 
crystal growth is carried out on a sapphire substrate. In the light emitting diode of such a GaN system, laser ablation 
arises by the laser radiation which penetrates a substrate, film peeling arises in the interface between a sapphire 
substrate and the growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN 
evaporates, and it has the feature as for which isolation is made to an easy thing. 

[0043] First, about the structure, the GaN layer 32 of the hexagon-head drill configuration by which the selective 
growth was carried out is formed on the ground growth phase 31 which consists of a GaN system semiconductor layer. 
In addition, the insulator layer which is not illustrated exists on the ground growth phase 31, and the GaN layer 32 of a 
hexagon-head drill configuration is formed in the portion which carried out opening of the insulator layer by the 
MOCVD method etc. This GaN layer 32 is a pyramid type growth phase covered by the Sth page (the 1 to 101st page), 
when the principal plane of the sapphire substrate used at the time of growth is made into the Cth page, and it is the 
field which made silicon dope. The portion of the Sth page toward which this GaN layer 32 inclined functions as clad 
of terrorism structure to double. The InGaN layer 33 which is a barrier layer is formed so that the Sth page toward 
which the GaN layer 32 inclined may be worn, and the GaN layer 34 of a magnesium dope is formed in the outside. 
The GaN layer 34 of this magnesium dope also functions as clad. 

[0044] The p electrode 35 and the n electrode 36 are formed in such light emitting diode. The p electrode 35 carries out 
the vacuum evaporationo of the metallic materials, such as nickel/Pt/Au formed on the GaN layer 34 of a magnesium 
dope, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried out opening of the insulator layer which the 
above-mentioned does not illustrate, the n electrode 36 carries out the vacuum evaporationo of the metallic materials, 
such as Ti/aluminum/Pt/Au, and is formed. In addition, when performing n electrode ejection from the rear- face side of 
the ground growth phase 3 1 , formation of the n electrode 36 becomes unnecessary at the front-face side of the ground 
growth phase 31. 

[0045] the element for which the light emitting diode of such a GaN system of structure can also blue emit light - it is 
- especially - laser ablation - it can exfoliate from a sapphire substrate comparatively easily, and alternative 
exfoliation is realized by irradiating a laser beam alternatively In addition, as light emitting diode of a GaN system, you 
may be the structure where a barrier layer is formed in a monotonous top or band-like, and may be the thing of the 
pyramid structure where the Cth page was formed in the upper-limit section. Moreover, you may be other nitride 
system light emitting devices, compound semiconductor element, etc. 

[0046] Next, the concrete technique of the array method of a light emitting device shown in drawing 6 is explained, 
referring to from drawing 10 to drawing 17 . The light emitting device uses the light emitting diode of the GaN system 
shown in drawing 9 . First, as shown in drawing 10 , on the principal plane of the first substrate 41, two or more light 
emitting diodes 42 are formed in the shape of a matrix. The size of light emitting diode 42 can be set to about about 20 
micrometers. Material with the high permeability of the wavelength of the laser which irradiates the optical diode 42 
like a sapphire substrate as a component of the first substrate 41 is used. Although p electrode is formed in light 
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emitting diode 42, final wiring is not yet made, but 42g of slots of separation between elements is formed, and each 
light emitting diode 42 is in the state of being separable. Formation of 42g of this slot is performed by reactive ion 
etching. 

[0047] And each light emitting diode 42 is covered with a resin 43, the circumference is hardened by the resin 13, and 
dicing is carried out corresponding to each light emitting diode 42. As such first substrate 41 is confronted with the 
member 44 for maintenance temporarily and is shown in d rawin g 1 1 , an alternative imprint (the first imprint process) 
is performed. 

[0048] Stratum disjunctum 45a and adhesives layer 45b become two-layer, and are formed in the field which stands 
face to face against the first substrate 41 of the member 44 for maintenance temporarily. As an example of the member 
44 for maintenance, a glass substrate, a quartz-glass substrate, a plastic plate, etc. can be used, and a fluorine coat, 
silicone resin, water-soluble adhesives (for example, polyvinyl alcohol-VA), a polyimide, etc. can be used here 
temporarily as an example of stratum disjunctum 45a on the member 44 for maintenance. Moreover, the layer which 
consists of (ultraviolet-rays UV) hardening type adhesives, a thermosetting adhesive, or a thermoplastic adhesive as 
adhesives layer 45b of the member 44 for maintenance temporarily can be used. 

[0049] Laser is irradiated from the rear face of the first substrate 41 after such alignment to the light emitting diode 42 
and the resin 43 of the position for an imprint, and the light emitting diode 42 concerned is exfoliated from the first 
substrate 41 using laser ablation. From decomposing into metaled Ga and metaled nitrogen by the interface with a 
sapphire, the light emitting diode 42 of a GaN system can exfoliate comparatively easily. As laser to irradiate, an 
excimer laser, a higher-harmonic YAG laser, etc. are used. 

[0050] It dissociates by the interface of the first substrate 41, and the light emitting diode 42 and the resin 43 
concerning selective irradiation are imprinted by ablation using this laser ablation at adhesives layer 45b of an opposite 
side. Since laser is not irradiated about the light emitting diode 42 of the field where other laser is not irradiated It does 
not imprint temporarily at the member 44 side for maintenance. 

[0051] In addition, although laser radiation only of the one light emitting diode 42 is alternatively carried out in 
drawing 1 1 , in the field estranged by n pitch, laser radiation of the light emitting diode 42 shall be carried out 
similarly. It estranges rather than the time of being arranged on the light emitting diode 42 first substrate 41 depending 
on such an alternative imprint, and is arranged on the member 44 for maintenance temporarily. 
[0052] The above-mentioned first imprint process applies the process of drawing 1 - drawing 5 , and performs it. That 
is, a laser beam is irradiated from the rear-face side of the first substrate 41 as above-mentioned. Then, light emitting 
diode 42 and a resin 43 exfoliate from the first substrate 41 simultaneously by the so-called laser ablation. Ultraviolet 
absorption-of-light efficiency of a polymeric material is high, causing ablation efficiently is known for irradiating 
ultraviolet-rays laser, and laser ablation is possible also for a resin 43. Moreover, for example, since light emitting 
diode 42 is an element which consists of nitride semiconductors, such as GaN system material, by irradiation of the 
above-mentioned laser beam, the nitrogen contained in GaN system material by the interface of light emitting diode 42 
and the first substrate 41 gasifies, and light emitting diode 42 is separated from the first substrate 41 . 
[0053] If the first substrate 41 is removed, the above-mentioned light emitting diode 42 will be imprinted on the 
member 44 for maintenance temporarily still in the state in the state where it was embedded to the resin 43. The point 
which exfoliates from the first substrate 41 by laser ablation simultaneously, and imprints the above-mentioned light 
emitting diode 42 and a resin 43 to the member 44 for maintenance here temporarily is the big feature. 
[0054] After imprinting light emitting diode 42 by the above, the front face of light emitting diode 42 and a resin 43 
may be worn, and a resin layer may be formed. A resin layer expands the imprint layer thickness by which light 
emitting diode 42 was embedded to the resin 43, and plays roles, such as prevention of the electrode crack by the curve 
of the imprint layer concerned etc., while it carries out the coat of the rear face of light emitting diode 42 and prevents 
omission of light emitting diode 42. You may form the above-mentioned resin layer by forming by coating adhesives 
or sticking a resin film. 

[0055] By the way, the first substrate 41 after the above-mentioned imprint consists of sapphire etc., and since it is 
expensive, it is desirable [ the substrate ] to use it repeatedly by recycling. However, the residue of laser ablation and 
the residue of dicing remain on these first substrates 41, and it is difficult for it to reuse as it is. The above-mentioned 
residue is the so-called soot, and needs to remove this effectively. 

[0056] Then, it is desirable to remove this soot using oxygen ashing. Oxygen ashing is **(ed) to oxygen plasma, is 
technology which ashes soot by powerful oxidization operation and carries out decomposition removal, and becomes 
possible [ that this defecates and reuses silicon on sapphire ]. Usually, by this oxygen ashing, although most is 
removable, some residue may remain a residue. In this case, much more cleaning can be attained by wiping off using 
alcohol. 

[0057] Light emitting diode 42 is in the state held temporarily at adhesives layer 45b of the member 44 for 
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maintenance, the rear face of light emitting diode 42 is on n electrode side (cathode electrode side), and if the electrode 
pad 46 is formed as shown in drawing 12 , the electrode pad 46 will be electrically connected with the rear face of light 
emitting diode 42. 

[0058] Since it has exfoliated from the first substrate 41 which consists GaN system light emitting diode of a sapphire 
substrate by laser at this time and Ga deposits in the surface of separation, to********** will be required and NaOH 
solution or a rare nitric acid will perform this. Then, patterning of the electrode pad 46 is carried out. The electrode pad 
by the side of the cathode at this time can be used as about 60-micrometer angle. As an electrode pad 46, material, such 
as transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, is used. Since in the case of a transparent 
electrode luminescence is not interrupted even if it is wearing the rear face of light emitting diode greatly, patterning 
precision is coarse, big electrode formation can be performed, and a patterning process becomes easy. 
[0059] After drawing 1 3 imprints light emitting diode 42 from the member 44 for maintenance to the second member 
47 for momentary maintenance temporarily and forms the beer hall 50 by the side of an anode electrode (p electrode), 
it shows the state where the anode lateral-electrode pad 49 was formed. Moreover, stratum disjunctum 48 is formed on 
the second member 47 for momentary maintenance. This stratum disjunctum 48 can be created using for example, a 
fluorine coat, silicone resin, water-soluble adhesives (for example, PVA), a polyimide, etc. The second member 47 for 
momentary maintenance is the so-called dicing sheet with which UV adhesion material is applied to the plastic plate as 
an example, and if UV is irradiated, it can use that to which adhesion falls. 

[0060] An excimer laser is irradiated from the rear face of an attachment component 47 temporarily [ in_which such 
stratum disjunctum 48 was formed ]. Thereby, in the case where a polyimide is formed as stratum disjunctum 45a, 
exfoliation occurs by the ablation of a polyimide in the interface of a polyimide and a quartz substrate, and each light 
emitting diode 42 is imprinted at the momentary second attachment component 47 side. 

[0061] As an example of this process, it ********** s until the front face of light emitting diode 42 exposes the front 
face of the second member 47 for momentary maintenance with oxygen plasma. Formation of a beer hall 50 can use an 
excimer laser, a higher-harmonic YAG laser, and a carbon dioxide laser first. At this time, a beer hall will open an 
about 3-7-micrometer diameter. An anode lateral-electrode pad is formed by nickel/Pt/Au etc. A dicing process 
performs processing by the laser which used the above-mentioned laser, when the dicing using the usual blade and 
slitting with narrow width of face of 20 micrometers or less are required. It depends for the slitting width of face on the 
size of the light emitting diode 42 covered by the resin 43 in the pixel of image display equipment. As an example, an 
excimer laser performs recessing of 40 micrometers of****, and the configuration of a chip is formed. 
[0062] Next, light emitting diode 42 exfoliates from the second member 47 for momentary maintenance using 
mechanical means. Drawing 14 is drawing having shown the place which takes up the light emitting diode 42 arranged 
on the second member 47 for momentary maintenance with an adsorber 53. the adsorption at this time - opening of the 
hole 55 is carried out to the pixel pitch of image display equipment at the shape of a matrix, and they can adsorb light 
emitting diode 42 now by package [ many ] Opening of the diameter of opening at this time is carried out to the shape 
of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 pieces by package, 
the adsorption at this time - what carried out hole processing of the metal plates 52, such as a thing produced by nickel 
electrocasting or SUS, by etching uses the member of a hole 55 - having - adsorption of a metal plate 52 - the 
adsorption chamber 54 is formed in the inner part of the hole 55, and adsorption of light emitting diode 42 is attained 
by controlling this adsorption chamber 54 to negative pressure It is covered by the resin 43 in this stage, abbreviation 
flattening of the upper surface is carried out, and, for this reason, light emitting diode 42 can advance alternative 
adsorption by the adsorber 53 easily. 

[0063] Drawing 15 is drawing having shown the place which imprints light emitting diode 42 to the second substrate 
60. In case the second substrate 60 is equipped, the adhesives layer 56 is beforehand applied to the second substrate 60, 
the adhesives layer 56 of the light emitting diode 42 undersurface can be stiffened, and the second substrate 60 can be 
made to fix and arrange light emitting diode 42. At the time of this wearing, the adsorption chamber 54 of an adsorber 
53 will be in the state where a pressure is high, and the integrated state by adsorption with an adsorber 53 and light 
emitting diode 42 will be released. UV hardening type adhesives, a thermosetting adhesive, a thermoplastic adhesive, 
etc. can constitute the adhesives layer 56. The position where light emitting diode 42 is arranged becomes the member 
44 for maintenance, and the thing estranged rather than the array on 47 temporarily. The energy which stiffens the resin 
of the adhesives layer 56 then is supplied from the rear face of the second substrate 60. In the case of UV hardening 
type adhesives, it is stiffened with UV irradiation equipment, in the case of a thermosetting adhesive, only the 
undersurface of light emitting diode 42 is stiffened by laser, and a thermoplastic-adhesive case pastes up by carrying 
out melting of the adhesives in laser radiation similarly. 

[0064] Moreover, the electrode layer 57 which functions also as a shadow mask is arranged on the second substrate 60, 
and the black chromium layer 58 is formed in the field of the side in which those who look at especially, the front face, 
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i.e., image display equipment concerned, by the side of the screen of the electrode layer 57, are. While being able to 
raise the contrast of a picture by doing in this way, the rate of energy absorption in the black chromium layer 58 is 
made high, and the adhesives layer 56 can harden early by the beam 73 irradiated alternatively. In the case of UV 
hardening type adhesives, about 1000 mJ/cm2 are irradiated as UV irradiation at the time of this imprint. 
[0065] Drawing 16 is drawing showing the state where made the second substrate 60 arrange the light emitting diodes 
42, 61, and 62 of three colors of RGB, and the insulating layer 59 was applied. The adsorber 53 used by drawing_14 
and dra win g 15 is used as it is, and if it mounts only by shifting the position mounted on the second substrate 60 in the 
position of the color, the pitch as a pixel can form the pixel which consists of three color while it has been fixed. As an 
insulating layer 59, transparent epoxy adhesive and UV hardening type adhesives, a polyimide, etc. can be used. As for 
the light emitting diodes 42, 61, and 62 of three colors, it is good not to be necessarily the same configuration. 
Although it considers as the structure where the red light emitting diode 61 does not have the GaN layer of a hexagon- 
head drill and other light emitting diodes 42 and 62 differ from the configuration of those in drawing 16 , in this stage, 
each light emitting diodes 42, 61, and 62 are already covered by the resin 43 as a resin formation chip, and the same 
handling is realized in spite of the difference in element structure. 

[0066] Drawing 17 is drawing showing a wiring formation process. It is drawing which formed openings 65, 66, 67, 
68, 69, and 70 in the insulating layer 59, and formed the wiring 63, 64, and 71 which connects the electrode layer 57 
for wiring of the second substrate 60 with the anode of light emitting diodes 42, 61, and 62, and the electrode pad of a 
cathode. Since area of the electrode pads 46 and 49 of light emitting diodes 42, 61, and 62 is enlarged, opening, i.e., the 
beer hall, formed at this time, a beer hall configuration is large and can be formed in a coarse precision compared with 
the beer hall which also forms the position precision of a beer hall in each light emitting diode directly. The beer hall at 
this time can form an abbreviation phi20micrometer thing to the electrode pads 46 and 49 of about 60-micrometer 
angle. Moreover, although it connects with the thing linked to a wiring substrate, the thing linked to an anode 
electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it is controlled by the pulse 
number of laser, and it carries out opening of the optimal depth. Then, a protective layer is formed on wiring and the 
panel of image display equipment is completed, the protective layer at this time the insulating layer 59 of drawing 16 
— the same . Material, such as a transparent epoxy adhesive, can be used. Heat hardening is carried out and this 
protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring of a panel edge, 
and a drive panel will be manufactured. 

[0067] In the array method of the above light emitting devices, when light emitting diode 42 is made to hold to the 
member 44 for maintenance temporarily, already, distance between elements is enlarged and becomes possible 
[ forming the electrode pads 46 and 49 of size etc. comparatively using the spreading interval ]. Since wiring using the 
electrode pads 46 and 49 with these big comparison-size is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the array 
method of the light emitting device of this example, while being covered with the resin 43 which the circumference of 
light emitting diode 42 hardened and being able to form the electrode pads 46 and 49 with a sufficient precision by 
flattening, in being able to extend the electrode pads 46 and 49 to a latus field compared with an element and 
advancing an imprint at the following second imprint process with an adsorption fixture, handling becomes easy. 
[0068] 

[Effect of the Invention] Since an element and the insulating matter are made to exfoliate from a substrate 
simultaneously by laser ablation according to the imprint method of the element invention of the 1st of this application 
so that clearly also from the above explanation, it is possible to shift to a 2nd substrate side promptly and to carry out 
the alternative imprint of the element used as the candidate for an imprint certainly. At this time, the area of ablation 
can be controlled by irradiation area of laser, and it can respond also to a minute element. Furthermore, since the 
element is stuck to the imprint substrate (the 2nd substrate) by adhesion (or adhesion) in the case of an imprint, the 
loading precision at the time of an imprint will become good, and a position gap will not occur. 
[0069] Moreover, in the imprint method of the element invention of the 2nd of this application, since the element and 
the insulating matter which were imprinted on the 2nd substrate are covered and it is made to form a resin layer, the 
intensity of the portion for an imprint containing an element is secured, and generating of the electrode crack by 
defluxion of an element, the curve of the portion for an imprint, etc. can be prevented. 

[0070] Furthermore, in the imprint method of the element invention of the 3rd of this application, since oxygen ashing 
of the substrate front face after an imprint was carried out and the residue is removed, it becomes possible to repeat and 
use a substrate. 

[0071] Moreover, according to the array method of the element of this invention, the imprint of an element can be 
ensured [ efficiently and ] and it is possible to carry out smoothly the expansion imprint which enlarges distance 
between elements. Similarly, according to the manufacture method of the image display equipment of this invention, it 
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is possible to make it high, dense state, i.e., degree of integration, to be able to estrange efficiently the light emitting 
device created by performing micro processing, and to be able to rearrange it, therefore to manufacture image display 
equipment with a high precision with sufficient productivity. 
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^-S-t/te^W^ ^fr^i — v- 3 vie J; 9 HPflciil 




1 

ist** 1 1 mi (omm±\^m^^m^m\^m 
-tz>zt\z£ y) wtm- z> - 1 t -r z m ** 2 fata 

5 £ fc «fc t> 5::J:4r4»**:i-a S!** 2 

fc * 6 J: 5 lcfl(r|E»J§B"CH«) btit^m**^ L 

u ±iEm-te^xg(i. jiibjb— *s<o»B«^e> \s 

[ft** 7] fltrefB-e^xs-e«iiBS*siE(i!5SM 

ot*3t) jLoflftia^xte^xa-cstBB s ^ sffint^ffiriE 
js-te^xs-ewflB-«p«i*ffl«fi5tt^iaM $ititm*<o 

[«#«9j miasm****-*. »a»j»iR^-, * 

EES**, »Rh7^^*^ sim^ 
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uMBmm*?* i'^iri.xm+mzftM-rzx.n 
k. mmm-m&±xffimm*tmm$titz.vtm£y\'± 
mm Ltcv^m k a 6 «t 5 fciiWB*raBTH«> <b*L/c**& 

#U ±K*-te*xairj:i)-«rtft«r«fB«-Ji^tR*S 
^5**oE^J2f8x 0 

1 1 ] mmm-m^jiuxmm * ^ 5 gggt^^ 

ia»-te¥XST»!r8a--l*««FffijfP«-icE^J§«ti:^:iR^ 
*1 OiEtcCOltf^oK^fe, 

20 [is** 1 2 ] «rB*^-r4»t«j**flcSrflav>fc*» 
[§*** 1 3 ] ame********, ttAflMW^ 

^W;***^. EES**, Slhyy^^i^ Ml 
^>f*— K**\ *g*t**. *>f y^***, 

30 m-mte±\zumm^zm*<D&mxm^&^x. mm 

MIEWJIBSr^V^^L-CS^Slci^Bii-Sxa 

(w«n it wfs^xs«ji{-^-r sfBxe^ias: 

tU »-ft*xa«o|||-«K«>*BB«:IWTyi/V 

[m** 1 5 ] «nEJB-<E^xa-e«B * * 6 mmt> 

io«!3 jao^*re*xa"c«iiBS*aE«i3Pitt 
iEm-te^xa-es(riE-^F«^fflffltt-i-E^J$^rfc*^- 

[it** 1 6 ] «re*^f±»t«j^*<*S:fflv^fc^* 

50 [»** 1 7 ] flWEfc^fMB**^ tt****^. 
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ftmmm^ femm*. »ih7^^*f, mm 

1 8 ] ai**^*"^ h y * *#U:K« Lfci® 

StE±T?«fia«3fe* J PdSE^J*n^ttlB J; D ttfttPQ Lfc 
Rtt t * 6 J: 5 fctfUBWUB-CH & tLfc^^^^^rte^ 

l x - tif&ftm «wiw«*#x*^ *«» £-^6 rn-te^ 

SSr^L, iilBfg-te^XSte. ±B»-HK^«ffi« 
d»e>u— rjftfcBRitu JilB«3te*^RtWJiB*i'-lJ t 

1 9 ] Jfi**^*:^ h y * *JRK:fi« L/ciU 

«: $ ?> c^Min l r «rB*ras«± t-e^-t- 3 iBzHB^x 

2 o ] a**^*^ h y * *jrkr« iti 

*HfclttK»***4:»IIB"T?H«)*XS4:. WSEtttflBSr 

^-r ^^^i^x^m^m^m-r^mt. mmm- 

S^tU »— C9xa*<o*— »K<Z)«BB*:»«ry 
[0 00 1] 

9. S&fctt* r^)C*3fjSfe*r«fflUTlR«liDX*ix/£: 
[0 0 0 2] 
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(LCD : Liquid Crystal Display) -^^^X^x^* 
-f^/^fV (PDP -.Plasma Display Panel) <D£ 5 

— K^W^W (LEDt^/K) co J: 5 i^l&ft: 
<DLED'<y^-i?$:&?il'fZ>Zk&ftt>hX\t*Z> 0 « 
LCD, PDPCQ*D#iif^^e^*5^T«. 

[0 0 0 3] LED^^l/U^ GD^^tCte. L 

EDfy^^i/y^SMtJfflu flS'J I- *7 -fir - 

isX<Dmmt o v?-{^m£tiz>i)K z<nmme 
y ^tem*Mf&tff<Dm*<D t-y^t nmm& t£tiz> 0 

[00 0 4] i3t^T^6LED «B3te^>f K) 
:/*»3fr*-*::i:fc:J:D L E D *«v>fcWfc**M6«* 
^*^3 0 0 /im^^t)(D^t+Mmft^)LEDf 

m lx. tn^mm: ^xmrn-m^mm^mm-tn^mm 

[0 0 0 5] ^:t4$^«iJSR<MU 

-SSW^t) . «l^tf*S*fflF»5438241-i-^1E*Stt 
30 1 1-1 4 2 8 7 8 ^{C|5*$ 

ft*35S*P 5> flX V n 6 o *H W« : !B5438241 «-e»»K± 

6 0 ^fc. WBBipl 1-1 4 2 8 7 S^-irfEgc^ne^ 
40 y^^iS*2wSfi±l:4*C?*ix, #cl;:^<£>Sg2 

m^~rz>&ffitmm£tix\<^o 

[0 0 0 6] 

50 m*/>m'Nztez>b<&mxtet-*,?T y^-e** 
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as**:*«-t*aci:*Twr^T?*)a. s&k* 

10 0 0 7] d^4K*lc*K*.4^<«J|8S 

[0 0 0 8] G9tt*J:&Sff#0Ml 

«<Z)»3t*«feS:««r 6 C <h 4: g tfy k + 6 0 
[0 0 0 9] ££>lc, #3B9!tt. a«4:»0iSb«ffii- 

^ £ a* priBft»^<oe»*jfe«rji«i-5 ^ * s » t 20 

[0 0 10] 

!/-f 7 / 1^ - i/ 3 y H J; !)HI^ 

[ooiiui ^ssosffifiw^ v—rfttnut't 

fS/KjrlB^^fcS**^*^**, G**>B5L 1ST- 

rHE^SK (I2(7)l» (tL<fi*») IwJ: 

[0 0 12]4fc, *55M^IR^^<E^*& (12^ 

-CfcSo ±E*JWi*:#fiM"*Ci:T, HI^&^trfE^ 
[0 0 13] S&fcu *«noX?69^ (SR 3 0)38 
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»*«:i»*-ra-ts:«*4:-rat>oT?fc*. e 
[0014] -if, ?ran0*?-0Bai£tbtt. 

»rW»*^- fT^u-v/a ^fcj; 9 £ t^MAM"* 
»#t S*Kfct»*t 8 ^ i t»»i t5 1 
[0 0 15] **M(Oiii4ft*^|SKw»t5S^jSfe 
Siate^^EWSttfcttfiJ: 9 r±Min i*1tm&k ft* «t 

^(c J: 9 Rim^MMH-S - k &(&mk*tZ> h <DX*>Z> 0 
^fc, ±E»—S»xaicJ: 9-»flt»««tt-J;te«* 

[0 0 16] ±EBf«*«*«oJt5t*ife«cJ:#Ltf, ± 
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[0 0 17] 

[ooi8] **w^*5v^rte*#*i:fts<ott. mm 

[0 0 19] ££T\ m*2 £ LTtt, ffiK^lR^Kig 

[0 0 2 0] C*?lS5(OlM[:|j: x CWfcft* 
LT-<-^SffilJi^te !9^^6o £ 13 2 

*^ 2 <t fejRttMft 3 <?r tfmmz^-xm&L 1 a*e>M« 

[0 0 2 1] iz-fryiz-Vayii, u — ifTfe^r^itX 
i^- 2^G a NSW^©iftft^W^4 

[0022] -<-^ss 1 19 Bftittf , ±mm* 2 n 
[0023] oJii- x vmi L 2 LtzWi. m 3 \z» 
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m^2^m^^ntc^m(Dm^^^Lx, %mm 

8 ©jgfiKlw * 9 K¥llri3ltSSf^i(D$ 2 <D$§ 

[0 0 2 4] JhfECQ «fc 5 Klfi^ 2 Sr*S»tt«J» 3 i^Stf) 
10 ii*ttfcttffi^**<E¥S4E5±^<E^u^:«, HI 4^ 

^ KI6, J£*#J7, «18) fc^-fi/^U 

[00 2 5] S^l-> H 5 Id^-Ti; 5 t-. ±T*S<E 
U gttS«9_h(C^^^^6^2(7)^.^te^ 

[0 0 2 6] tC^»X% _h|Bte^m^-<-^S«l^te 

30 CtlSr^*«^|»*"r-5i^SdS*>5o 

[0 0 2 7] »*7i/5/y^f4, K5R^7X-^{C*U 

[0028] ±iEte¥^rffiB, -awa^e^&^-ts 

[0 0 2 9] *«w*^oBE^«fe*5J:t/iif«S^«« 

<nmmi>m*, mmmm&i><>xm-m&L±\zftf&zti 

50 -^»«»W«c:«»SJxfciWE*^*Sfeii:«IIBLX 
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[0 0 3 0] B6 «*^*t - gktttt*<E*«fe<0**» 
4lg**tS-Cfc5o Hl6cO(a)l^i-^-S 

fiK-TSo ***ffit-?gJ5K-r5r^-e. #£ffi3fc'Uw£ 
/*Sft6*^*£#<^6;ifcas^S. Ma^htr 

[0 0 3 1] d <DVtMX\ ^ 1 2 Sl-**« r> <Offi 

J3B 1 3 <D$m&fr 5 o *^FS D «0«JIB l 3 

K*r**ua< I, (S^xa^IftflSK^^glc 

•r^^^^fc^iw^^n^o ^tcni6(D(b)^-rj: 

n-Pn**^RI4:xe*fSJ: 5l-«^Six6as. x^r^ll- 
aatty^iai-t>**L-Pix**<0|iB*:Ji:*f S£ 5i-te? 

1 1 ±\^m-mfc i oa^te^LfcBg^-s«i oji 

<o^fflw**as«HSttrte^Stt5J: 5»-i-5C 
by ^^«tcga$tbfc**l 2<D$c (x^fpl, yJErW 

(D-a5co**asg|IH$^xTte¥$tt-5 J; 5 t> 
[0 0 3 2] ^©J:5 4»-(E?IS©«, 860(c) 

5K, *»tt*BEj»aS3R<fBX(E^XS(Z)«^tT^tt5 

wf^X|:^Sn$t^fc6o **5, B6(D(c)l: 
fiWi^y Kr±H»UTV^ftv\ OTIl 3T*gtf>e>;ft,fc 

#**i 2tc:s«i^$/ y&jetft-t&zb-emmmi&^iy 
■fx itm$L*frz>« **i 2«5pffi± x mmm^y 
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[00 3 3]fc I360(d)ir^i-J:5lw, S3? 

xadsfT^tiSo co»x(E¥xa-ett-«F{s»«8BW 
1 1 h v * xm^zztizm!- 1 2 *£tt8B&/ifef L 
4 r £ jEicmmt- a * 5 i-fgxsts i 5±i^«9 

[0 0 3 4] fgXi&^XStC^T^ »»-t-S**l 

h y **#W£Sjh,6o i-/«Ct?*>**l 2«x*|pJJC>{> 

10 IcSEft y \z % W*^W *J£*f 6 J: 5 Iwte 
^£*i£ 0 ^-te¥xa^<toTg£@$tifc^*offiB 
#B4fc**SS«fc ^o«»»p°D01ir*tw»iCi-6fifc«T 
£>6£^6<t. ^^O^T*l 2^^t°5/^coB§^fg^ 

^xte?xai^j:oTgae$n/c^*i 2^^ft<c 

MUt^^te***!! t U -^ffiWl 1^ 

mtt-ttt-Pix«E«:-e*>oTt>A<. gSTC&<i: 
20 tE*S«ikt*S*a^*?-* (^Jx^tf n=2.4X*m = 5) 

[00 3 5] irgffil 5_b^«I8»fig^-yXl 4rt 
«MSftfc#**l 2liifci\ BE»as«|*ix5o COB*. 

as^^-r^- K4 4f«>58***o»fr|j:r±, pIE 

[00 3 6] g| 6 \Ztf U^cXap»l£*te?jfe^*5V>T 
30 Wt, »-C?8^8BI Ifc^^^tlilffl LttS^y 

sr«Rii--5xa^2xa-ea>o, coip^B^e 

•SrdW-raiiftxaoa^C^Srff 5 w^T\ HBRn 

S-IS10, 10ad>5>-«F««Fffltt«-ll, 11a 
40 X^gfiraLfct ,, ^^(Dfe^^2 (n = 2) t L> — «f 
1 1 a^SBXSSl 5-eo(MBLfc 
t o 5/^c0UA^^2 (m=2) k-rzt, m^-&<0%* 

2 x 2 0 4figT\ ^on^l 6(Hloe?t/ci:t> 
^I-Sfi^77^^> h£ 1 6IeItT5^^-f-5 

H8-«s?ISt?o«:** 2 4 [Hi <*r 

a-cwffi** 2 oiiw 4 0 £ { ^ x. 7t fc rt(on s 

50 ^lC*5V>Tfl, (n+m) 2 = n 2 + 2 n m + m 2 T*£> 
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[0037] B 6 LfcxRWifcttG^&fcijs 

kh\ Emm** »ih7^^*^ MK^-fa— 
[oo3 8] ±Ete¥xeiw43v^T«, 

B*nXV^3R^2 1 *>JS B S:«Bg 2 2TWttW 

*V isisrm-c&wrr Z> - £ -C#&*tS* 

[0 0 3 9] BS5pS«(Z>«Jig 2 2 (T^MlJ^MJtCte 

*ft*MWi>*j/ K2 3, 2 4dS»rtS*t6 Q ciixfc« 
K2 3, 2 4 o^«^:ffi(c:m^> 0 s> K 2 3 , 2 

4 otm ^ n z&mm*>£&& > v >m a ^©»ti 
temzs<#—i/— ^^-th^kxm^ti^ ztihm 

S^yK2 3, 24liM^T^^2 1(DpIg 

«*»&fc:fcM»J!8 2 2 d trr * ^j&sj&fi £*x-5o 
[0 0 4 01 CCT*ig^?/K2 3, 2 4l«Mf 

^^2 o&mmwkmmwttimtii&f&ztix^z 
so^^n^tiu±mj^^xi,^\ iffi/^yK2 3, 

5fcOT*5 8 ia^s/K2 3, 2 4<B«:Rfc:iE#»^;I 
[0 0 4 1] :^J;5«Wf^2 0$:Mt5 

C £ X, t^2 1^*3 jd^WJig 2 2 -ett«$ix5pffi{tlw 

J;oxflSS<ii^^K2 3, 2 4^M-e#5^ 

tl-fR-7-2 llCit-<-CJ!SV>««^«ffi^y K2 3, 2 4 
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tfc«W*#I^XOtti^y K2 3, 2 4£*1JJBL 
[0 0 4 2] m 9 !C*«(D-»BHl£*te*«feT« 

9(75 (a) *S|R^.BfafB|-C*) 9 , m9<0 (b) ^¥®H 

10 £>6 0 CO£ a N^O^^>f K"Ctt. Sffi 

[0 0 4 3] S=i\ -t^«3tlwOV>xri. GaN*¥# 
#I^fe<eST»«ftl3 l±(c9KA*£tift:*ft« 
»«(Z)GaNi3 2MfiJStltl^ 0 **3, TJft&K 

S3 i±tcttia^u*!v^j»JKj&s#iEu A^m^w 

GaN|3 2fc^tf>*6»IR«:BBn Lt^5>l-MOCVD 
20 M^(ao"CM$tl5 0 C^GaNl3 2|j:, M 

US® (1-10 11) Tiffcftfctf^ s> KS!0>ri» 
gtfe^ ->y3y«:K^Stfc«*tJfe5, COG 
aN§3 2<^ffi^L^S®0^5>li^/^XD*jg(D 
^7S/K^LT«SBt6o GaNf3 2(Oi^UcSffl 
Sra5«t5J-»tt»-e«>6 InGaNl3 3*^/*$ ft 
T*5tK ^<Z)MJiw-7^^!>A K-^G a Ni 3 4 
t>mj&£tlZ>o r^^i/^^K-7 P OGaNl3 4 

30 [0 0 4 4] CO J; 5fc«#^>f*— Kfctt. P mffi3 
5 £ nSfi3 6;fl57!£/£$ftTl^o ptS35tt^ 
->$J± K-/iZ)G a Nl 3 4_htC^^$tl5N i/P t 
/Au£fcfctNi (Pd) /P t / A u ft 0&J1##* 
«r3R*LX^fi8Stt-5 0 nl«i3 6 ttttjfiOB^bttV* 

mmm&mn Lt^-eT i/Ai/pt/Au*^ 

[0 0 4 5] CO J: 5 4*S<OG a N*©**^ 
40 Ktt. SMJtWiiK'fcoT, ^l:i/-f7/ 

> 3 >£<>xtt®&ism^7T<<*rmm*t>mffi 
-rzzk&xz. \s-i?v-j*&m9imz-mftt-rz>zk 

[0 0 4 6] ^IC. HI O^il 7$-C«r#l!ILftft3 
50 XittW-r6o MS^lii 9 l:^ L/cG a N^^M^ 
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-Sffi4 l^^ffi±^«a«co»3t^-f K4 2*W 
SSttlSl20/ima»m^t^#5, is-s«4 

s nxi^s ^»i»WftEi»fa*«ft § nx » & 

1\ *^BB$Mt*>»4 2 g as?gfifcSix-ct^-t\ m*<o% 
[0 0 4 7] ^LT, #«3t^>f K4 2«r«]®4 3 

~S£4 1 Sr-«F««fffl«B«-4 4 |C#it#$iirX[2] 1 1 id 

[004 8] 4 4 0>SB— 3£« 4 1 tC^Af 

-r-5DStC«f)J«Jl4 5 a £g»#]g4 5b^2§|:4o 

fl^ 7K^i4^*^J («A^yt^U7;V3-;l/ : PV 

a) . # jm s ^rav^c^m^ 

fiWffl»*t4 40»fai4 5 b <b ttli^i (U 

v) flHtssaraK Mwusttttffl* i»imtt»*#ja> 

[0 0 4 9] Z(DX oKT^^t > h©«, (E¥»«ffi 
■^»*^-f t-K4 2 RtMflJIB 4 3IC31 jPfcJB 
-Sfi4 lW«ffi^5)IWU SK*ft^t-K4 2 

8ti-<5 0 G a NlC7)M^t- K4 2|lf77>ftt 

[0050] coi/- fr^u- :^£*iJ/8 LfcPJfi 
lcJ:oT, a«flBJMlc^*»3te^>rat— K4 2JttM» 
flH4 3tt»-3E4R4 1*>JW«WBU R»ffl<&«»#] 
14 5 btcte^£ix<5o ffi^u- 1fasjBI*S;hfclMH« 
©»*^>f K4 2|coV^Xtt, u-lfj&SfiHItSixX 
^fcV^cfcld -«F««Fffl«|J«-4 4fi!]^(E^*ix6Ci: 

[0 0 5 1] HI lt1j:loOM^t-K4 

/t^tl«IBUfc«*^*JV^Tt>Pl«lc:3g*^>r t-K4 2 

SE^J*ttXV^6^PJ:t) t)8SrabX-^«:*#fflgR*t4 4_h 
[0052] ±iBJB-«E^iatt, in i -El 5 nun* 
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jCfflLxf?5o ±lB<&iI0IS-£«4 i<z>« 

ryu-> 3 >\z±ymfttrs(*-\?4 2fc*fjg4 3£ 
tf[W*fc:JB-WK4 i^fe«fl«l*ix* 0 K^ftofttt* 

S»WlwT:/u— i^a ^S:jgci-Ci:^*P^>ttX*3!9. 

#J;ttf, K 4 2 liG a N^^4 t^Iib 

10 l:J:ot«^ ^— K4 2 <bjg— g«4 KD^ffiXG 

4 2f2|g-S«4 ia>e>#«$*i*. 

[0053] m-mfa4 i&i&y m-ttt. ±m^y^c 

«WB«ftt*4 4±\zm!*£tiZ> 0 rex-, ±1B»*^>f* 

- K4 2 £«JB4 3 tZmm^ls—fT-Jis—i/B 
iD»-atR4l^«8U -^WW4 4l:(£ 

[0 0 5 4] K-blC-fc t>3&3te*V*-- K4 2£fe^Lfc 
20 M^t- K4 2RW14 3^IlrSoTffl 
8iafc*J*LTfcJ;vvttJB«r±, M^t-K4 2 
cDUffi^-hu **^-f^- K4 2 0|ft«SrS6Jt-r 
Zk£i>\^ mm 4 3td^^>r^— K4 2dS»»5i* 
nfcte¥^^i?$^fc^LX, 3Re?S^»ft4^l^ 
J;»««^7^^<oKih*^«W*:*^ 0 ±«B*flB 
SIS, ^ =1-7^ ymciriatlM 

l-J;!9^LXt 
[0 0 5 5] £C^X\ ±IB<K^«OfB— Sfi4 lte, 
30 «ttft77^7im4?), BHKXS>£e 

[0056] tzx\ mmTyis^y&m^xz.<nm* 

40 x^iJffl-TSr kds^TJBirftS. iifftrau :«i7y 

T/U3-/PSrffiv>X«*StSr ^rl-J: t) . ct«9-^cr>iS 

[0 0 5 7] m^t^^T- K4 2ll-fif»fifffl»«4 4 
C0^*SIJS4 5 b IC««F§n/c^ffiX, K 
4 2tf)»HaSn«BJ8 (*y-K«ffi«J) iw^oXV> 
X 012 {ZTF-f X b lzW&'<*y K4 6 SrJgfifc-Tixtf, 
»^ K4 6tt«*^>ft- K4 2(7)Mffii:m^Wlw 

50 s«$n5 0 
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[0 0 5 8] Z<Dk%. l/-f«GaN^^t 

<teftmmx*ft?z.k i^ft^o sha b 5/K4 6 

£ LTtejS^m^ (I TO, ZnO^ftif) t>L<f2T 

i/Ai/pt/Au^^MMiv^o ss^s^ 

x^6c<t^ftv^T\ ^*~~^«tffi^m<, 

So 

[0 0 5 9] [El 1 3 tt-«P(ft»ffl«»4 4 d*6*3t^>f 
K4 2£SB-0>— W«#fflffi«-4 7{^¥L-C, T 

TV- KM««/*3> K4 9*MLfc«llBS:^UT 

v^5o *fc* »-w-«F(s«rffl«tt4 7±\atmmm4 

-«F(ft«pffl«fBtt4 7H. -^j^txyy^fiy^Sfi^ 

[0 0 6 0] £«DJ:5tt*«i4 8*r*^Ufc-i»fit«r 
«»4 7W»flff^6>3i^^u--j , S:Hg|#-j-5 0 ntttw 

<t r> . m^mmm 4 5 a t tx^y -r s kst** l/c 
#y-f ^ K^^sts^^ST^y >r s 

K4 2ttfB-<o-«r««F««-4 7«l:^Six6o 
[0 0 6 1] CO^nir^^J^ LT> ^—(D—BffiM^ 
iS^4 7 (7)^ffi^ti/7 XvT^^;^ K4 2 

K'7*-W^3-7/zm(7)M^lt6-tl^j;$ 0 T 
y - Kffiimffi^ y KfiNi/Pt/Au ft ^T^fig-t 

2 0 /t mPJiT©i©»V^ D ^ § 

it&yty**- K4 2co^^$ic^#-r^>o -#J£l 

X x a^i^i — if(CTi|6^4 0 ^m(D3f*DXSr=fTV\ 
[0 0 6 2] fcfc:. ««tt^a:Srffl^T»*^>r^— K 

4 2 36s»-^-«p(ft«rfflffl«-4 7frt>mmatiz> 0 mi 

*V K4 2£e£;f£§@5 3T?tf s/^T s/^-TS-hC 
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^-ftf— K4 2**»fl % -«"CK*-C#6J:5J-fto 
tl^, ^O^I^iPtH PIx^HOO/zmT* 
6 0 0 /zmtf y^<D-r h y ^^*t(cBlP$tlT, — *S~e 

n i«#l;i < fc0flHKLfcfctf>, t>b<iisu 
S ft ^£>&Jg« 5 2 £^ s/^^iZ-C^PX Lfctco^ 
JB£*t. ^JRtE5 2WK*7L5 5(7?jHc«. 

10 \z®m-tz>^kx¥&yt?<4 K4 2^®*^s^rfiB^ft 

So K4 2|iI«X*4 3Xgt)tl 

5 3 x %mmhtmm&'&§>\^m#> % c t &x 

[0 0 6 3] Hil SttSHt^-r*— K4 2Sr»-S*R6 

156 Sr«ft 3&ft^-f t-K4 2 6 0 

20 Hit LXE?iJ*^:Sri:^X^5 0 CO^*B#|dfi, 
»»3SB5 3<^K*^-W^5 4^ffi^OiSv>^tft 

»k *W^tt*##J, Mttg»J^^(aoX« 
t^wi^XfSo K4 2^Eg$tl5{4 

■tt, -«P(ft«pffl«B«-4 4. 4 7_bT^g£^JJ: 5 >bSI^ 
Lfct>co<hft5 0 ^i:ft»#»J»5 6<7)»l!IS:W<k:S 

vvmitmmmm<om^nuvmmmm^x. fmit& 

30 M*^JC0#^HU— !f^X^^^-- K4 2GDTo5cD 

[0 0 6 4] £fc. KZSfi6 0±l^>t K^^t 
LXt>«lfi6-r6«fiiJl5 7«rBE«»U W-««i5 7© 

i:X»(7)^yh7^ h^±$«C^^5« 
l- N S^oAf5 8-CCO^^^-(RlU^$rii5< LX, 

a»iWi-fia*t*ix6fcr-^7 3\z£ox&mmms 6& 

[0 0 6 5] Ell 6flRGB<7)3fecD^^^-r^-— K4 
2, 6 1. 6 2*IBXS4E6 OJdEWS-frtejftJBS 9* 

h-rs^ mmt LX(7)t°$/fii-^^t 3fe^e>ft 

5I*«:MX^ 5 0 tfi^S 5 9^: LTfiSW^^^r^ 
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k&X'ZZo 3fe(DM^t-K4 2, 6 1. 6 211 
btlRjDJBtt"e*< k i>&\*\ H 1 6 -Cfct*fe<&$5 
3fc ^>f 4— K 6 1 a* G a Ng Sr # U 4 V ^fllag fc 
Six. teo*36^f*-K4 2, 6 2 i:W^Wi 
ot^5#, CoapST?li#»3t^>f ^— K4 2. 6 
1.62 flK^#J!8^^ y 7 k Ltfl 4 3 X'S^tt 

[0066] an mmi&i&JiM&^-rmx'ibZo m 

il5 9tdffiP|fB6 5. 66, 67. 68. 69, 70 10 
£7f^U M^t-K4 2, 6 1. 6 2(DTy- 

K. K©t«^y Ki»-S«6 0©E»ffl(7)t 

ji!5 7&8MSW--5RJSI6 3. 6 4. 7 1 Ud8 
X3bZ> 0 w<Dt#tC^-r5PPS[5+4^*>t:*T^— yl/ 
(m^t-K4 2, 6 1. 6 2 0HUB'*? K4 6, 

4 9<7)ffifiS£:;*:£ < LTV^^T*tT^-^W(tt# 

k%(D¥T&— yWift6 0 ymft<D||/^ K4 6. 4 
9iC>etb, $J<f> 2 0 /im<D^£7£j*-e££o fc° 20 

SMft U-CiK»/^*^«:jHf^i-S C £ left 6 0 
[0 0 6 7] _hj£<7) «fc 9 45§3t*^^BB^J*&Jwio^T 30 

o fcBBIHSrfiJJB L"CJfc«ftlM' XotS^ jx K 4 6 . 4 
©*#41i/<yK4 6, 4 9 Srfijffl LfciEJft^frjptt 

-K4 2 0>flBaHWbbfollH»4 3T««$tt^Wk^ 
J:ot»Sfi<«S^j/K4 6 l 4 9»^6^ 40 
t^iR^^Jt^-ClSv^WEtCiaig^y K4 6, 4 9^ 

[0 0 6 8] 

- *> 3 z/\z x r> t mmmwi: mm^m* % mm 
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[0 0 6 9] £fc, *JR^IB2<0»Mcoai^te3|:*jSte 

ms&&<oxmmm&Mi&'tz>£5\zi,x^z><Dx\ m 

4 ^XhmMtyy* (DK±te k> 
&&5±-fZ>ZkfrX%Z> 0 
[0 0 7 0] ££>Ul. *K^*3C0«M^* J ?-^te^*' 

[00 7 1 ] £/c. *5SM«03R^oK^J*jfe^J:ix«. 

jSttm < 5 w a* pr|g-cfos 0 
[Bffi^ffi¥4IfcW] 

[IU1] *3SM^e^*at-J:6te^Xi3*^o— ««: 

[19 2] u-1fT^u-^3^J:S**Rt«^tt» 
[H3] ii^ ^t/feSiifel^g 5 WI^)Ml§^ 

[B4] ^>r^^^xs*^-r«iiSBrffiig-x?»>eo 
[195] &rtmm^<D^j:n&^i-® t mmmmx3b 

[B7] NI»j«fy^tR««HII'eft6 g 

[[is] »jB»^^iyXo«i»TaBia-e*6 Q 

[19 9] »**^-«Sr^i-H-C*>oT, (a) tet&r 
SB. (b) fi^Pffiig-cfcSo 
[191 0] SBfc^V *— K*fiKRtWJ»**xaS:*-r 

[191 1] JB— te*xa«:»-r«*llrBH-C*S. 
[191 2] K*rilxa«r»i-lR*l»ffiH-C*> 

So 

[191 3] |RX©-l^i*ffl«W^<oft*fl|o««^s. 

K**xa«r»i-«»llrBBH"C«>S 0 
[■14] »#xa*:*'r«*«ffiHT?*>S. 
[191 5] JB— C^iaft^-rHWWBBlT?**, 
[191 6] ««S<o»fiKxaSr^-r«W»rffiig*t?*)6, 
[191 7] E««Axa«:»i-1K»0rSI9-Cft«. 
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